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§5. Stabilization of Optically-Pumped 118.8 
,um CH 30H Laser 
Kawahata, K., Ejiri, A., Tanaka, K., Ito,Y. 
Okajima, S. (College of Eng., Chubu Univ.) 
A multi-channel FIR laser interferometer system 
is under construction for the measurement of the 
spatial and temporal behaviors of the electron 
density on the LHD. Last two years we have 
constructed a twin optically -pumped 118.8-Jlm 
CH30H laser[1] and the CH30H laser 
Interferometer system[2]. 
This fiscal year we have moved the laser system 
to the building of the Plasma Diagnostics 
Laboratories in Toki site from Nagoya site, and 
connected it with the interferometer system by 
hollow dielectric waveduides. In order to achieve 
stable laser operation with high power, we applied 
two kinds of control system. Figure 1 shows the 
schematic diagram of stabilization system for 
optically-pumped 118.8~m CH30H laser. Firstly 
we stabilize the CD2 pump laser frequency by 
using d.c. and a.c. Stark effects of an external 
CH30H Stark cell. The zeroth order laser output 
from the grating is injected into the Stark cell, and 
amplitude modulated light (520Hz) is detected by a 
pyroelectric detector. By adjusting d.c. Stark field 
we can set the CD2 laser frequency around the 
Stark shifted absorption center of a CH30H 
molecule. Next, we stabilize the cavity length of 
the FIR laser 1(probe beam) so as to keep the 
output power to be 95 % of the maximum power 
by using the stepper motor control. The heterodyne 
beat signal is detected by a quasi-optical Schottky 
diode mixer, and fed to a frequency to voltage 
convertor. The output of the FN convertor is used 
to stabilize the cavity length of the laser 2(reference 
beam). With the active feedback control the long 
term drifts of the laser output power and the beat 
frequency are less than ±0.5% for 90min.(Fig.2). 
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Fig.2 Time behaviors of the C02 laser power( a), FIR laser 
power(b) and the beat frequency( c) of the twin laser. 
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Fig.1 Schematic of stabilization system for the optically-pumped 118.8~m CH30H laser. 
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